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(57) Abstract 

A system and method for providing telephony and high speed data access over a broadband access network, comprising a network 
interface unit (NIU) coupled to a backup local exchange carrier (LEC) line, the broadband access network coupled to the NIU, an intermediate 
point-of-presence (DPOP) coupled to the broadband access network, and a least one external access network coupled to the IPOP. The 
system also provides for a fail-safe mode Jin which the NIU supports the LEC line for lifeline services. 
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A METHOD AND SYSTEM FOR TELEPHONY AND HIGH SPEED 
DATA ACCESS ON A BROADBAND ACCESS NETWORK 

Priority Claim 

We hereby claim the benefit under 35 U.S.C. § 119(e) of U.S. Provisional 
Application No. 60/071,346 filed January 14, 1998, entitled "Telephony On A Broadband 
Network^' 

Field of the Invention 
This invention relates to the field of broadband access networks, and more 
specifically to a method and system for telephony and high speed data access on a 
broadband access network. 

Background of the Invention 

Broadband access networks may provide a viable alternative to present local exchange 
carrier (LEC) loops in providing voice and data transmissions. Although a number of 
innovations have occurred concerning high speed cable modems and radio frequency (RF) 
telephony equipment, these innovations do not support both data and telephony well. 
Furthermore, present broadband access networks such as cable systems are susceptible to 
network failures and power outages. During, for example, a power outage, transmission over 
the cable system is not possible. LEC loops have very limited bandwidths; however, the LEC 
loops have separate power sources and operate even during power outages providing for 
emergency calls or other lifeline services. 

What is needed is an invention that supports data and telephony access over broadband 
access networks while still providing, at least, basic telephony service during power outages. 

Nummary of the Invention 

The present invention provides for a system for providing telephony and high speed 
data access over a broadband access network. The system includes a network interface unit 
(NIU) coupled to a telephone line, the NIU coupled also to the broadband access; network, , 
the broadband access network coupled to an intermediate point-of-presence (IPOP); and 
the IPOP coupled to at least one external access network. 

« The present invention also provides for a network interface unit (NIU) of a system 
for providing telephony and high speed data access on a cable network. The system 
includes a broadband telephone interface (BTI) coupled to a backup local exchange carrier* 
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(LEC) line, and a cable modem 'coupled to the BTI. The- cable modem is coupled to the 
cable network. < * - :y: 

The present invention also provides for an office dn a system, for providing 
telephony and high speed data access on a cable network/ The office includes a network 
interface unit (NIU) having *a' broadband telephone interface^ (BTI) and a cable modem. 
The office also includes a telephone line coupled to the" BTI and a cable coupled tp the 
cable modem. -Jl'.-.- L'VL. . . i . ■ _ . 

" The present invention provides for a' network interface unit (NIU) in -a system for 
providing telephony and high speed data access on a. cable: network. The NIU -includes a 
cable modem and a-means for accessing a telephone 'line during, a power outage. 

The present invention provides for an intermediate point-of-presence (IPOP) in a 
system for providing telephony 'and -high: speeddata access on a broadband access network. 
The IPOP includes means'fbr separating 'voice khd date, traffic,, means for switching to an 
external access network,' and iheahs for -routing- to the external: access network. The 
separating' mbans is cbupled ta t^ is coupled to 

the switching "means? " : " J - - 1 : ' - , x : ..m. :.V ' I . /. . - f .. , .? - • 

: The present^nvehtion' farther *j>rdvidfes for -to intemiedilate^pbint-of-presence (IPOP) 
in a' system for providing' tel^hohy "to on. a> broadband access 

network. The IPOP includes an access Network 'termination system (ANTS), a switch 
coupled to the ANTS, and at least one number translation database coupled to the switch. 

The present invention provides Tor a method for providing telephony and high speed 
data access on a broadband access network. The method includes the steps of providing 
a network interface unit (NIU), coupling a telephone line and the broadband access 
network to the NIU, using the NIU to provide telephony and high speed data access on the 
broadband access network, and using the NIU to support the telephone line during power 
outages: * '■ > ; 

The present invention provides for a method for providing »a network interface unit 
(NIU) in a system for providing telephony and high speed data access on a cable network. 
The method includes the steps 1 of supporting 1 a backup, local exchange carrier (LEC) line 
with a broadband telephone* interface (BTI), using the backup LEC line* during a- failure of . 
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the cable network, and accessing telephony and high speed data through a cable, nwdem 
coupled to the cable network. - 

The present invention-provides, for a method for- providing lifeline services during 
a power outage m v2l system for; providing telephony and high speed jd^ta, access, on a 
5 broadband access network;^ 

y. exchange carrier (LEC). line to the system and accessing ,the,backiip LEC line,. 

Brief Description of the Drawings .r.-Wi 
. Figure 1 illustrates ;a; system;,whiqlv provides telephpny a^d ^gh^sp&ed data access 
^ ?- ona broadband access. network./] rr. -r-r . -r-r ttt. ;> V: r m 'vi.'m v <\ <. • 
10 vBigure^ilkistratesian office Jft^; system which provides telephony apd high speed 

data accession a cable systeiS./. run ir: -■:.*• >r*,,v'n v' 

"* i*. . ' ; > f.-i y > Detailed Description ,. : ,.< J/3 ; ... . .. , 

Figured rHusfrateS^^ 

on a broadband access network? invaccprdance witfy a prefe^ed emb^diipent of the present 
15 invention. .;The. system .1.00;, eompjises^ (NJlJs) 108, 

personal computers 112, telephones 116, a broadband access network ]2p, an intermediate 
' pointroftpresence?4IPQR>£l24 ; .a^aj^ a switch 

- \132;;at.;leastonenu^ network 140 

:u::>vand a lbcakexchange fiaFripP;(fcEC)^ine^48. //r/ti ^ «;. 
20 Each .office 104 comprises the.^IU l,P8, f the personal .computer 1 12 and the 

.- telephone 116. rThe personal computer J 12 is coupled to the NIU 108, the coupling being 
preferably through a local area network (LAN) such as w for example^ an etherxiet. As. such, 
. there may be a plurality of personal computers 112 coupled to the NIU. The telephone 
1 16 is also coupled to the TsTILJ* There may be more than one telephone 1 16 within the 
25 . office 104 coupled to the NIU either directly or indirectly. Furthermore, the telephone 116 
may include any variety of office equipment such as fax machines, voice grade modems, 
hand sets and internal housing wiring. , 

Eachoffice 104 is. coupled to the broadband access network 120 through its NIU 
108. The broadband access network 120 is coupled to the IPOP 124. The broadband 
30 . access network 120 in the system 100 is intended to accommodates ratige of transport 
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technologies such as, but not limited to, hybrid-fiber cdaXial cable, mini-fiber node and 
wireless technologies. ' * -.rj 

The IPOP 124 : comprises the ANTS 128, the switch 132 arid' the at least one 
number translation database 136. The ANTS 128 is coupled 'to the switch 132 which, in 
turn, is coupled to 'the at least one number translation database T36. The ANTS 128 is 
coupled io the broadband access network 120. In a : preferred embodiment-, the at least one 
external access network 140 is coupled either to the ANTS' 128 and/or to the switch 132. 
In a preferred embodiment, the at' least one external access network 140 comprises a packet 
backbone 141 coupled to the' ANTS ilS. In another preferred- embodiment, the at least 
one external access network 4 140 comprises afi asynchronous tfalrisfer mode (ATM) 
backbone (riot shown) coupled to the ANTS 128. In another preferred embodiment, the 
at least one external access network T40 comprises a longdistance carrier network 142 
coupled to the switch 132." In another preferred embodiment, the at least one 'external 
access network' 140 comprises "ah LEC network 145 coupled to the switch- 132. In another 
preferred "embodiment^ the ait 1 least one external access network 140 eoihprises an 
incumbent local exchange carrier (ILEC) network 1 44' coupled to the switch 132. In 
another preferred' embodiment, ; the at lda&" ohe ; extem^ comprises an 

inter-exchange carrier (IXb) f l^W]^143 ! ^oi^l^ to fee switch- 132. : In ahother preferred 
embodiment, the at least one external access network 140 t:Omprises : the ATM backbone 
(not shown) coupled to the switch 132. The' present invention 1 "contemplates any 
permutations and combinations of the above possible external access networks 140 and 
possible couplings to the IPOP 124. ' 1 ' ' ' : 4 1 

In a preferred embodiment, the LEC line 148 couples the NIU 108 and the LEC 
network 145. 

The general use arid operation of the systerri 100 will riow be described with 
reference to Figure 1. A user accesses the broadband access network 120 by using existing 
personal computers 1 12 or telephones 1 16 in the office 104. The voice and/or high speed 
data traffic transferred or received by these devices 1 12 and 116 passes through the NIU 
108. The NIU 108 terminates the data-link layer protocol from the broadband access 
network 120 arid provides services for voice, high speed data and any combination thereof. 
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, High speed.data *d*^ located bandwidth in the downstream 

direction as well as in the frequency agile upstream channel. , . . ■ 

A remote data-link layer termination is performed at the IPOP 124 by the ANTS 
128 ■ Voice and high speed .data traffic flowing to and from the offices 104 pass through 

. ._ ™a w,oh sneed data traffic .are separated, or groomed by 

me ANTS 128, if access*,, before being forwarded onwards. In a. preferred embodiment, 
': up^eam voice .raffle may be, processed within the ANTS.,28 which conned,* yo.ee 
."■'». circuit switched .public pitched relephpr>e network (PSTN 1, Upaream data may be 
. .processed. wtthin me.ANTS 42,J*toe being.handed ,0 a router. In mother preferred 
10 .ntbodimeat.ups.reatn voice rraftiet^-parated and rouKd «o, for example, At, packet 
backbone 1,41. Voice Baffle .seated, and routed to, for example, ore local exchange 
, switch 132 lawfter pre/erred embodiment, the ANTS 128 interfaces to (he local swttch 

1 32 like a conventional, subscriber 1 W earner, (SIX) ^stem. . , . ... 
- , The .stem 10« ecu as an LEC providing voice service over the broadband access 
,5 network 120. Calls ori 8 inarin B from offlce 104may.be routed to, the fong distance 
network 142, the IXC network 143,the ILECnerwork. ,44 or the LEC network 145. 

,. . ipeal number p«*iii.>. database. ^Sev^um^^ojr^s 136 are .yp,cally 
.. needed- in. order- to. manage. call ^jrpytmg. , <j . 1 s . . • v »l . . '■<■ . ; 

20 ,f comm'untaripn to the .lPC)? 124 over. the. broadband access network 120 ts no. 
:" possible, lifeline services are provided through an LEC line 148 eom.ec.cd ro me WUlOt 
Figure 2 illusua.es an office in a system which provides telephony and h.gh speed 
■ data access on a cable, system in accordance with another, prefened embodiment of the 
present invention. The office 104 houses me NIU 108, the personal computer 1 12, the 
25 . telephone , 16, a .oerd area. network (LAN) 212 and a television 216. The NIU 108 former 
: comprises, broadband telephone interface (BTI) 204 coupled to a cable modem 208. 

The offlc e 104 is coupled .0 me LEC line 148 and the broadband access network 
- 120 which* illustrated in this preferred embodiment as a cable network. The LEC l.n= 
148 is coupled lo die BTJ 204 which is coupled to the telephone .1,16. The telephone 116 
30 may be one of many telephones in an internal telephone network and may also be legacy 
eqmpmen. such as, bu, no, limited to, fax machines, voice grade modems, hand se.s and 
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internal housing wiring. The BTI 204 may have a plurality. of standard- RJ-1 bjacks to 
support a plurality of lines of telephony service. « ; -or'iiri- - \ 

The cable network 120 -is coupled to the cable modem.' 208 which is coupled to the 
LAN 2 12- -which is coupled to the personal computer The* LAN 212 may be an 

ethernet, for- example, and the personal computer 1 12-. may cj be a: plurality of personal 
computers coupted to the ethernet. "The cable 120 is also coupled to the television 216. 

In operation and use, 'the personal computers 1 12 through an ethernet 212 access 
high speed data ports- in the c&ble -modem 208. Through/the cable modem 208, the 
ethernet 212 is provided, for ekample, internet servicesron; the* cable network 120. The 
television 21 6 abcesses voice, high speed- data- atnd combinatiohst thereof directly from the 
cable netwdrk 120. tl - - • '■ ^ "? . I, , :A* \ - ■ :.\ < 

• In a " preferred- mb6dimeiitv r ^e.-Btl'^t08>'' r )>r6vid6s 'custom- telephony services 
including, but not limited to, caller-identification, call waiting; tone block, return call, 
repeat call, call block, call forwarding, call forwarding on busy, call forwarding when no 
answer, anonymous call rejection, identa-ring, priority call, three-way calling and blocking. 
Furthermore, a wide ranging list of destinations may be dialed including, but not limited 
to, local calls, directory assistance, emergency calls, recorded announcements, domestic 
long distance calls, carrier-selected long distance calls, toll-free calls, operator services, 
international calls, and so-called 500/700/900 calls. 

The BTI 204 supports voice packetization and a dynamic fail-safe switch to the 
LEC backup line 148. For the telephone ports, in the upstream direction, the BTI 204 
samples the signal, performs speech compression, and performs packetization. The cable 
modem 208 places the packets on the cable network 120. In the downstream direction, the 
BTI 204 receives packets from the cable network 120 through the cable modem 208, 
performs jitter compensation in a playout buffer, performs decompression and plays out 
the samples. The BTI 204 is also responsible for dual tone multi-frequency (DTMF) 
generation and detection, ringing voltage generation and off-hook detection. 

Transmission on the cable network 120 requires power. During power outages, the 
LEC line 148 is used to complete inbound and outbound telephone calls. In a preferred 
embodiment, the transition from the cable network 120 to the LEC line 148 is performed 
automatically and transparently with almost imperceptible performance differences. In 
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some embodiments,- calls; iri; progress at the time of a power loss are dropped,, and the user 
must redial. In other embodiments, custom calling features are not available during power 
outages. In another, embodiment,! the BTI 204 provides, for 4 example, -all .PSTN features 
and functions,, except dtoing„ the fail-safe mod^.. In the fail-safe, mode of another 
5 • embodiment, the LEGjbackup: line 148 provides basic p}aip r o)d telephone service (POTS). 

In a preferred i embodiment, „the NIU 108 provides the : architecture -for a migration 
- . . plan by accommodating future networks by , providing compa^bUity, >vith the ATM 
backbone as well as adaptability tq any newfeatu^ that, may arise.. 

{ .! Although* jther foregoing* -i|iY^ntio% ^hajr.fee^.describedrm. terms 4% of, certain 
10 ;/ i embodiments,, other: embodiments wilifeecpm in the art 

in view of the disclosure herein. Accordingly, the present invention's no ( t intended to be 
: ; limited<by,the; recitation of :embo^irt)ents; but i?)inten,ded to b,e defined solely by reference 
tothe appended iclaims.M.;' ^ur:'i:;U- v'L.- .u» • r v r-n r jj\; 
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WHAT IS CLAIMED IS : . - ... , <r ..., r . 

• - 11 A system for providing telephony . and high-speed data access over a 
broadband access network, comprising: 

1 ' ' a 1 network interface unit (NIU) coupled toa telephone line; . 

the broadband access network coupled to the NIU; ■ ■; - 

" ,: - f an intermediate point-of-presence (IPOP)' coupled to the broadband access 
network; and *"'*"*' - . * ■ ■ r 

■ : ' at least One "external access network coupled to the IPOP. ; 

2. The system of Claim ly wherein the MU> comprises a' broadband telephone 
interface (BTI)V the BTI -coupled' to Ae telephone liri^: ' - r-'*A';:,v\ 

3. The system of Claim 1, wherein the NIU comprises -ia cable modem and 
wherein the^broadband access hefwbrk is' ; a hybrid^fiber * coaxial J cable, the cable modem 
coupled to the hybrid-fiber coaxial cable. ; : r : * 

" * " 4: * The system of Claim i ; 'wherein the IPOP ^comprises an access network 
termination system (ANTS) coupled to a switch, the ANTS cou-pled ? :to the; broadband 
* access network. ' - )*k i *; r Ci .j f : i :vi ! r/ r \; ; 

5. The system of Claim 4, wherein the r at least-one external access network 
comprises a packet backbone' coupled to^tTfe : ANTS/ ; >^ T - e^r.r, .i £ 

6. The system of Claim- ^V'wfterem access network 
comprises a long distance network, the long distance* network coupled to the switch. 

7; The system of Claim 4,' wherein the- at least one external access network 
comprises an inter-exchange net (IXC) network, the IXC network coupled to the switch. 

8. The system of Claim 4, wherein the at least one external access network 
comprises a local exchange carrier (LEC) network, the LEC network coupled, to the switch. 

9. ' The system of Claim 4, wherein the at least' one external access network 
comprises an incumbent local exchange carrier (JLEC) network, the ILEC network coupled 
to the switch. 

10. The system of Claim 4, wherein the at least one external access network 
comprises an asynchronous transfer mode (ATM) backbone, the ATM backbone coupled 
to the switch. * *' - ' * " ~ 
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11. The system of Claim 4, wherein the IPOP further comprises, at least one 
number -translation database, the at least one number translation database coupled to the, 
switch. 

12. : The system of Claim j, y/herein the broadband access -network is a wireless 
network. : : ..'f/. ... A ; • . „ : ... . i, 

: 13. The system of Claim k wherein the at least^one, external access network 
comprises an asynchronous transfer mode (ATM) backbone. u . . ,. y t 

14. A' network interface Unit (NIU). 9pA systent : for providing telephony and high 
% speed data access on a cable network/ Ciomp^ising:;.^.;;;; ; r v • ; 

a broadband telephony .interface- (i^TI) coupled to a. backup- lpcal^ exchange 
: > * .■ > carrier (LEC)rlinq,\5 and' . : - i jv:.;;. 1 . . * « . ^ 

t. - ' - : . • i s' . a cable^mQdem qd^apled thje BTl,/the cable modem coupled to ,the cable 
network. : . > :<> . iC< . .» ,. Vj - . . 

; 15., u , An.Q©ee>ia!(^ 
-on a cable iiet^orfeocomprising:, - .'..j;-./-* : ^ ;v . i >. '. ■: --j » 

a network interface unit (NIU) including a broadband |elf phone interface 
v : : ; (BTI)andxa cable i$pdem;,jr i^t^-Iv * ra s" • ";o rf"-;-/ .? il ; , 

a telephone line coupled tft-#h£r RTI j - anji - , , , j . :V ;/t , t; \ . 
« ■ . . :v : '-aiQabte:W^tedii|ajtherfi#lq\mQdei^. : v ( 
o; : <.:•. 16. The^ office of; -Claim 15,: wherein the.BTI has at least one RJ-1 1 jack. 

17. The. office ,of Claim 15, further comprising at least one telephone coupled 
to the BTL •?-/:,*' 

18. The office of Claim 15, farther comprising legacy equipment in the office, 
the legacy, equipment, coupled to the BJI. ..... 

19. The. office of Claim 15, further .comprising ,aa ethernet and a personal 
computer, the personal computer coupled to the cable modem through the ethernet. 

20. The office of Claim 15, further comprising a television coupled to the cable. 
> 21. , The office .of Claim 15, further comprising a monitor coupled to the cable. 

22 : . ,The office of Claim 15, wherein the cable is a hybrid-fiber coaxial cable. 
23. A network interface unit (NIU) in a system for providing telephony and high 
speed data access on a cable network, comprising: 
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• a cable modem; and . .* «^ : - 

; a means for accessing a telephone line during '.a* pbwer outage. 

24. An intermediate point-of-presence (IPOP) in* a" -system for providing 
telephony and high speed data access on a broadband- access to&twork, comprising: 

means for separating voice and data traffic-; - r n? ^-" - 

means for switching to an external access network, the separating means 

coupled to the switching means; and 

means for routing to the external access network, the routing means coupled 

to the switching means. 

25. An intermediate point-of-presence (IPOP) in a system for providing 
telephony and high speed data access on a broadband access network, comprising: 

an access network termination system (ANTS); 
a switch coupled to the ANTS; and 

at least one number translation database coupled to the switch. 

26. A method for providing telephony and high speed data access on a 
broadband access network, comprising the steps of: 

providing a network interface unit (NIU); 

coupling a telephone line and the broadband access network to the NIU; 
using the NIU to provide telephony and high speed data access on the 
broadband access network; and 

using the NIU to support the telephone line during power outages. 

27. A method for providing a network interface unit (NIU) in a system for 
providing telephony and high speed data access on a cable network, comprising the steps 
of: 

supporting a backup, local exchange carrier (LEC) line with a broadband 

telephone interface (BTI); 

using the backup LEC line during a failure of the cable network; and 
accessing telephony and high speed data through a cable modem coupled to 

the cable network. 
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28. A method for providing lifeline services during a power outage in a system 
for providing telephony^&nd high speed data access on a broadband access network, 
I-: ; comprising the steps of: , * 

connecting backup local exchange carrier (LEC) line to.the systeiji; and 
accessing th£ backup LEC line. . . .. 
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